The composition and characteristics of microflora isolated from the intestine of Tilapia zillii were determined for fishes reared in fresh and sea water.
The composition and characteristics of microflora isolated from the intestine of Tilapia zillii were determined for fishes reared in fresh and sea water.
Intestinal microflora of fresh or sea water fishes consisted mainly of Aeromonas or Vibrio and Aeromonas respectively; while the pre dominant bacteria obtained from fresh or sea water samples were Flavobacterium or Pseudomonas, respectively.
The intestinal bacteria isolated from sea water fish were slightly halophilic and lower in the percentage of casein hydrolytic strains compared with those from fresh water fish. Chitin hydrolytic bacteria were abundant in the intestines of both fresh and sea water fishes in contrast with water samples.
The change of intestinal microflora of Tilapia zillii happened for a fairly short term depending on the change of environment. Preparation of Samples Fish was sampled before the morning feeding. Immediately, the abdomen of fish was opened and the gastrointestinal tract was removed aseptically. The section of intestine with the contents was cut to small pieces and homogenized with mortar. The homogenized specimen was weighed and trans ferred to a bottle containing a diluted solution of artificial sea water (ASW, Herbst's formula 
Hydrolysis of Macromolecules by Isolated Bacteria
The abilities of isolates to hydrolyse various macromolecules were confirmed by the appearance of clear or opaque zone around the colony on agar plate containing each substrate. Test plates for macromolecule hydrolysis consisted of a basal medium and the following substrates: casein (0.5%) gelatin (0.1%), starch (0.5%), dextrin (0.5%), chitin (0.5%), alginate (0.75%), cellulose (0.5%), tributyrin (1.5%), tween 80 (1.0%), olive oil (2.0%) and egg yolk (10%). A positive reaction of starch and dextrin hydrolysis was indicated by develop ment of yellowish or brownish zone after addition of several drops of Gram's iodine solution. In the case of gelatin hydrolysis clear zone was observed around colonies after flooded with mercuric chlo ride solution. A positive lecithinase reaction was indicated by an opaque zone in the medium around the colonies on egg yolk agar plate. Intestinal Microflora of Tilapia 315 The generic compositions in the intestinal flora of fishes reared in fresh water and sea water, water samples and diet are given in Fig. 1 . Aeromonas spp. (resistant to 0/129) were the most abundant in the intestine of fresh water fish while Vibrio spp.
(sensitive to 0/129) and Aeromonas spp. (resistant to 0/129) were the predominant organisms re covered from that of sea water fish. It is interesting to note that most of Aeromonas spp. isolated from the intestine of fresh water fish produced gas in Hugh and Leifson medium while Aeromonas spp. isolated from that of sea water fish did rarely. Furthermore most of Vibrio spp. isolated from the intestine of sea water fish showed dim inhibition zone in 0/129 sensitivity test compared with those of Vibrio standard strains (V. parahaemolyticus, V. alginolyticus and V. fischeri).
In contrast with intestinal flora, the predominant bacteria isolated from fresh water and sea water samples (sample A) belonged to Flavobacterium spp. (light orange pigmented) and Pseudomonas spp., respectively.
Sea water sample B, in which fish had been reared for a long time (181 days) possessed more Aeromonas (resistant to 0/129) in addition to Pseudomonas spp. This can happen under the influence of the feces from fish during feeding period. The bacteria isolated from diet (commercial pellet) were exclusively Bacillus spp.
Typing of isolates by mineral requirement ac cording to the method by Hidaka and Sakai7) indicated that T type and HL type were mainly isolated from fresh water fish and sea water fish respectively (see Table 3 ). Fig. 2 shows the growth response of isolates to various NaCl con centrations.
Intestinal bacteria from fresh water fish had 1.5% of optimal NaCl concentration and grew well at 0% NaCl in polypeptoneyeast extract medium (M medium).
On the other hand, iso lated bacteria from sea water fish grew well at wide range of NaCl concentrations (2-5%) but could not grow at 0% NaCl.
These results are quite similar to the finding by Yoshimizu and Kimura4) that the predominant organisms recovered from fresh water salmonids and sea water salmonids were the genus Aeromonas and the family Enterobacteriaceae, and the genus Vibrio, respectively. A: sea water sample-A, B: sea water sample-B . Casein  93  54  87  98  54  92  Gelatin  93  77  89  98  92  88  Starch  90  98  71  13  60  88  Dextrin  91  98  70  13  60  88  Chitin  83  60  7  10  56  2  Alginate  0  0  0  0  0  0  Cellulose  0  0  0  0  0  0  Tributyrin  91  95  70  100  92  90  Tween 80  63  50  69  100  80  71  Olive oil  17  5  25  6  80  2  Lecithin  89  66  37  67  50  61   Total strains tested  122  100  107  48  50  59 activities compared with water bacteria. On the other hand, the percentage of casein hydrolysis in the intestinal flora of sea water fish were compara tively lower.
Some investigators8-10) reported pre viously that the predominant bacteria from the intestine of sea water fish have not the ability to hydrolyse casein or gelatin.
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These results in this study reinforce the idea that the change of intestinal flora of fish can occur for a fairly short term depending on the change of environmental factors. 
